Mechanisms of dimethylbenzanthracene-induced immunotoxicity.
Traditional methods for toxicological assessment have implicated the immune system as a frequent target organ of toxic insult following chronic exposure to certain environmental chemicals, radiation or therapeutic drugs (xenobiotics). Immunotoxicity is expressed as autoimmunity, chemical hypersensitivity or immunosuppression. A tiered approach for characterizing chemical and drug-induced immunomodulation has been developed and validated in laboratory animals. Polycyclic aromatic hydrocarbons (PAH) have been studied because of their ubiquitous presence in the environment and carcinogenic potential. Since immunosuppression induced by PAH carcinogens has been implicated as an epigenetic mechanism in the outgrowth of initiated cells, this tiered approach was used to characterize the mechanism of PAH immunosuppressive capacity. Previously, studies in this laboratory have demonstrated that subchronic exposure of B6C3F1 mice to PAH carcinogens suppresses both humoral immunity (HI) and cell-mediated immunity (CMI), concurrently with decreased resistance to tumor challenge. The potent carcinogenic PAH, 7,12-dimethylbenz[a]anthracene (DMBA) was subchronically administered subcutaneously at 5, 50, or 100 micrograms/g of body weight. Natural killer (NK) cell tumor cytolysis, generation of cytotoxic T-cells (CTL), and lymphoproliferation to mitogens and allogeneic splenocytes in mixed leukocyte cultures (MLC) were quantitated 3-5 days after exposure to assess CMI. Mitogen and alloantigen-induced proliferation (MLC) of splenocytes was suppressed up to 90%. CTL and NK tumor cytolysis of radiolabelled target cells were similarly depressed up to 88 and 82%, respectively. Impairment of MLC or CTL responses correlated with increased susceptibility to challenge with PYB6 sarcoma cells. HI was measured by quantitating the number of antibody (IgM) plaque-forming cells (PFC) produced in response to T-cell dependent antigen challenge (sheep erythrocytes) and was similarly suppressed up to 95%. To understand the mechanism of PAH-induced immunotoxicity, splenocytes from DMBA-exposed mice were sensitized to alloantigens in the presence of interleukin-2 (IL-2) because there were indications that T-helper cell function was suppressed. In these preliminary studies, CTL suppression could be completely restored by the addition of the T-cell growth supporting lymphokine (IL-2) during the inductive phase of CTL generation, suggesting that DMBA exposure directly or indirectly induced deficits in T-helper cell function.